This study uses the [2003][2004] Consumer Expenditure Survey to assess costs incurred by dualincome, married-couple households. It finds that, compared to one-earner households with equal income and similar demographics, dual-earner households pay significantly more in tax, social security and private pension contributions but, except for families with pre-school children, do not have more work-related expenditures. The findings indicate a convergence of consumption patterns between one-earner and two-earner households. They also indicate that dual-earner households save more for retirement through pension plans.
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WHAT IS THE COST OF MARRIED WOMEN'S PAID WORK?
The median income of married-couple households is nearly twice that of other households in the United States (DeNavas-Walt, Proctor, Smith, & U.S. Census Bureau, 2010) .
There are at least two explanations for this difference. First, married men may have higher earnings than single men either because of productivity gains from marriage or through endogenous selection in the marriage market (Korenman & Neumark, 1991; Nakosteen & Zimmer, 1987) . Second, a married-couple household may have two earners. Recent government statistics indicate that 59 percent of married couple families had both husband and wife in the labor force (U.S. Census Bureau, 2008) .
Dual income, especially as the pay gap between men and women narrows, can help married couples avoid poverty, enter the middle class, or even gain affluence (Frank, 2008; Levy, 1987 ; U.S. Census Bureau, 2006) . A supplementary wage earner can help families through recession or unemployment. Among U.S. households in the top five percent of income distribution, three in four have at least two earners, while at the bottom income quintile only about one in twenty have two earners (U.S. Census Bureau, 2006) .
The economic effect of dual incomes has long interested researchers. Most have been interested in one of three broad topics: first, the effect of dual income on household income distribution and inequality (Cancian & Reed, 1998; Danziger, 1980; Lerman & Yitzhaki, 1985; Maxwell, 1990; Treas, 1987) ; second, the foregone value of household production; and third, the second earner's work-related expenditures and tax costs. The first topic addresses macroeconomic effects which are outside our immediate focus; the latter two address our concern with household economic costs associated with dual income.
Previous research on the foregone value of household production examined dual-earner couples' additional consumption expenditures (Bellante & Foster, 1984; Bivens & Volker, 1986; Bryant, 1988; Ferber & Birnbaum, 1980; Jacob, Shipp, & Brown, 1989; Lazear & Michael, 1980; Rubin, Riney, & Molina, 1990; Strober, 1977; Strober & Weinberg, 1977) , or investigated use of household time and handling of housework by employed wives and mothers (Berardo, Shehan, & Leslie, 1987; Bielby & Bielby, 1988; Homan, Hagenaars, & van Praag, 1991; Nickols & Fox, 1983) . While not necessarily unfavorable toward married women's employment, these studies did show that unpaid work at home has economic values and hence there is economic loss from doing less of it.
Previous research on work-related expenses found that those for transportation, clothing and personal care, reduced working wives' net contribution to the household (Hafstrom & Dunsing, 1965; Hanson & Ooms, 1991; Strober, 1977; Strober & Weinberg, 1977) . Institutional disadvantages, such as progressive income-tax structures and resulting "marriage penalty," also reduced gains in disposable income from the second earner (Feldstein & Feenberg, 1995; Pritchard, 1990 ).
This study revisits economic costs incurred by dual-income households and evaluates the household's net financial gain from the wife's employment. Specifically, we seek to accurately assess the total monetary cost associated with dual income and better understand the net pecuniary gain in dual-income decisions. We do so by assessing direct, indirect, and tax costs of dual income and the resulting disposable income.
There are several reasons to reassess the economic costs incurred by dual-income households. First, most previous research is from the 1970s and the 1980s, when employment of married women began to increase. There have been fewer efforts to assess the economic effect of dual income since the late 1980s.
Second, there has been increasing convergence of economic lives between men and women in recent decade. Wages have become significantly less important in married women's labor force participation decisions. Between 1980 and 2000, the female-to-male earnings ratio rose from 60 to 74 percent, and married women's labor supply elasticity dropped from 0.9 to 0.4 (Blau & Kahn, 2007; DeNavas-Walt et al., 2010) . This may imply that the economic and demographic profile of dual-income couples has significantly changed from two decades ago and hence may have altered households' net gains from wives' employment.
Third, government programs and market alternatives have increasingly replaced household production (Alm, Dickert-Conlin, & Whittington, 1999; Juhn & Potter, 2006; Lundberg & Pollak, 2007; Teachman, Tedrow, & Crowder, 2000) . These changes may have influenced couples' labor supply, household production, and consumption decisions. Expansion of markets for consumer products and services might have lowered the prices of time-saving market alternatives, reducing the demand for time-intensive household production and decreasing the opportunity costs for couples choosing to pursue dual incomes. Recent shifts in the U.S. anti-poverty policy that promote marriage (e.g., termination of the Aid to Families with Dependent Children, stronger child support enforcement), subsidize parental employment (e.g.,
Welfare-To-Work programs, expansion of Earned Income Tax Credit), and increase the availability of government-based alternatives to household production (e.g., eldercare) may provide increased support for dual-earner households, especially among lower-income households. Although estimating the value of household production is not central to our study, our analysis contributes to precise, updated measurement of the economic value of household production.
To assess recent economic costs incurred by dual-income households, we analyze household expenditure data from the 2003-2004 Consumer Expenditure Survey (CES).
Specifically, we investigate how much more a dual-earner household paid in taxes, pension contributions, and wife's work-related consumption than a comparable household with oneearner and a fulltime homemaker. Because wives who were employed might have been characteristically dissimilar from fulltime homemakers in ways that related to their spending patterns, we decomposed the difference in household expenditures by wife's employment status into the portion due to differences in characteristics and the portion due the wife's employment itself. These decompositions help us assess costs in hypothetical dual-income choices, which we can compare to the second earner's gross contribution.
In the next section, we summarize the theoretical literature and previous empirical evidence on expenditures by dual-earner households. We then describe the data and analytic methods of this study and the results of our analyses. We conclude with interpretation of our findings and suggestions for further research.
THE COST OF DUAL INCOME BY SOURCES
Previous research has indicated three reasons dual-income married-couple households may have less disposable income than single-income married-couple households of otherwise similar characteristics. First, the dual-earner households may spend more than one-earner married-couple households on goods and services that can substitute for household production.
Second, dual-income households incur expenses (e.g., clothing, transportation) related to the second earner's work. Third, tax and government transfer programs, such as marriage penalties or subsidies, may affect disposable incomes differently for one-earner and dual-earner households. We review each of these, and the costs dual-income householders may incur from them, below.
Goods-intensive household production
The theory of household production predicts that persons with higher wage rates or greater valuation of money income are more likely to work in the market and adopt more goodsintensive and less time-intensive modes of household production (Becker, 1991; Gronau, 1977) .
Hence, we would expect dual-earner households to spend more money on goods and services that can replace the time needed for domestic production. And, indeed, empirical evidence has shown that dual-earner households have greater consumption expenditure, which may indicate the value of household production lost due to employment, than comparable one-earner households.
Previous research indicates that families with working wives spent more on time-saving non-durables than those with nonworking wives (Strober, 1977) . One study using the [1972] [1973] Consumer Expenditure Survey found the amount of a wife's work was positively correlated with greater expenditures on "services that are expected to be sensitive to the value of time,"
including child care and food away from home (Bellante & Foster, 1984) . Another using the 1980-1983 Consumer Expenditure Survey found that families with an employed wife/mother spent eight times as much on child care than those with a fulltime homemaker. Such costs reduced the second earner's contribution by as much as 68 percent (Hanson & Ooms, 1991) .
Evidence supporting the substitution of expenditures for household time is less consistent for household durables. As early as the 1950s households with working wives spent considerably more on household durables than those with wives not employed spent (Mincer, 1960) .
Nevertheless, a later study using the Survey of Consumer Finances did not find wife's employment to be an important predictor of major family expenditures such as time-saving durable goods (Strober & Weinberg, 1977) . These conflicting findings may have been a result of endogeneity bias of wife's employment in the regression function of purchase of durables; that is, there might have been certain unobserved factors, omitted from previous analyses that made wives more likely to choose to work and also to buy more household durables. With proper use of instrumental variables, subsequent research showed wives' employment reduced household spending on the purchase of durables, suggesting wives' time and durable goods were complements rather than substitutes (Bryant, 1988) .
We suggest most extant knowledge about expenditure differences between one-earner and dual-earner households is obsolete and does not reflect demographic and social shifts of recent decades. Recent decades have seen persistent increases in women's labor force participation, delayed and decreasing rates of marriage and childbearing, increases in women's earning power, and less gender-based specialization in the household (Juhn & Potter, 2006; Lundberg & Pollak, 2007; Teachman et al., 2000) . Expanding market alternatives and government programs also may have affected household production and decreased work-related costs for dual-earner households.
Direct expenses
Direct expenses resulting from employment of an additional household member include those on clothing, transportation and personal care (Hanson & Ooms, 1991) . Dual-earner households spent more on women's clothing, transportation and personal care than one-earner households (Hanson & Ooms, 1991; Rubin et al., 1990) . The difference is particularly sharp among households in the lower-and middle-income classes. Nevertheless, the difference between one-earner and dual-earner households in such expenditures may be getting smaller.
Research that compared expenditure differentials between the two types of households from 1972 to 1984 found that expenditures for private transportation increased among one-earner households but not among dual-earner households (Rubin et al., 1990) .
Tax and government programs
Previous crude comparisons of household incomes suggested that dual-earner households had only slightly higher average incomes than one-earner households (Ferber & Birnbaum, 1982; Lazear & Michael, 1980; Strober, 1977) . The difference was even less significant for disposable incomes, a possible result of certain characteristics, such as the marriage penalty, under the progressive tax structure (Pritchard, 1990) .
"Marriage penalty" or "marriage subsidy" occurs when two individual-earners pay a greater (or lower) amount of income tax as a married couple paying taxes jointly than they would if paying separately (Steuerle, 1999) . Such differing tax treatment may affect whether couples decide to both earn income as well as the resulting level of their disposable income.
One-earner households are likely to face marriage subsidy rather than penalty because marriage would only increase standard taxpayer deductions and not change gross income for the two partners. Dual-earner households may face a higher tax bracket after marriage. Indeed, a study using 1980-83 Consumer Expenditure Survey found two-earner households paid more personal taxes than one-earner households (Hanson & Ooms, 1991) . Another suggests more dual-earner households have been affected by the marriage penalty as wives' earnings have grown (Alm et al., 1999) . Given progressive marginal tax rates in the United States, we expect that the narrowing gender wage gap has increased the marriage penalty among dual-earner households and hence the costs incurred by such households. 1 1 One might argue that marriage penalty deters couples from becoming dual-earners, meaning the average tax differences between one-earner households and two-earner households would underestimate the real tax costs to dual-income households. Nevertheless, one study found that dual-earner couples' time-allocation decisions responded little to taxation (Leuthold, 1981) , and that tax reforms explain only a small fraction of the increase in dual-earner households from 1960 to 2000 (Bar & Leukhina, 2009 ).
Pension payments such as contributions to social security and individual retirement accounts also reduce current disposable income for dual-earner households. Given women's increased earnings as well as increased employment in sectors with contributory social insurance and other individual retirement plans (Deere & Doss, 2006) , pension costs of dual-earner households may also have increased in recent years.
DATA
Because information on household consumption expenditures was essential, we used data We restricted the sample for our analysis to those who participated in four consecutive quarters of interview surveys and who provided annual income and expenditure data. To better compare dual-earner and one-earner households, we further restricted the sample to married couples with a husband working fulltime, a wife less than 60 years old either working fulltime or not at all, and no household members other than own children. We also restricted the sample to households of less than 6 members (which covered 96 percent of married households in the CES), whose incomes or expenditures were not in the top or bottom 1 percent, and, among households with wives who worked full time, to those making at least $900 annually (lest those with lower income affect estimation of the mean and standard deviation). Table 1 presents descriptive statistics of our sample for analysis.
ANALYSIS METHODS
Differences in family income, tax payments, and pension contributions
We first compared dual-and one-earner households by gross family income, tax payments, and social security and private pension contributions, which significantly reduced disposable income. Because dual earner households earn more income than one earner households, the differentials in tax and social security payments between dual-and one-earner households are partly due to differences in gross family income. Therefore we try to control the level of gross family income in comparing tax, social security payments, and disposable income by grouping households by income quintiles and compared public and private pension contributions as well as disposable income by household type within quintiles. We aggregated the four quarterly surveys on income and expenditures into annual sums.
Differences in consumption expenditures
Dual-earner households may spend more than one-earner households for two reasons.
First, working wives have less time for household production and therefore substitute market goods and services for their time at home. Second, working wives incur several direct workrelated costs, such as commuting and personal care. We compared household consumption expenditures for the two types of households. We excluded payments for vehicle purchases from the total consumption expenditure because the large, infrequent payments for them may not reflect ordinary expenditure but rather distort consumption data for comparison. Because differences in consumption expenditures might be due to differences in disposable incomes, it is necessary to control the levels of disposable income to investigate the differences in expenditures due to wife's working. Therefore we also grouped households by quintiles of disposable income and compared expenditures by household type within the same quintile.
In comparing consumption expenditures by disposable-income quintile, we found dualearner households spent no more than single-earner households. We therefore sought specific consumption expenditure categories on which dual-earner households spent more than oneearner households. We defined the wife's work-related expenditure as the sum of expenditures in these specific categories. To identify the categories related to wives' work-related expenditures,
we regressed the expenditure categories on a dummy variable for wife's employment status as well as on demographic control covariates. We conducted quantile regression at median, and checked the signs and significance of regression coefficients for wife's employment status.
Decomposition of the expenditure gap
We decomposed the differentials of tax, social security, private pension payments, and wife's work-related expenditures into the two parts, one attributable to different household characteristics such as family size and income, and the other attributable to different marginal propensity to consumption, by applying the Blinder-Oaxaca decomposition technique. The decomposition can be written as (1) where is a vector of regression coefficients for household i, denotes dual-earner households and denotes one-earner household, is a vector of household characteristics, is the predicted expenditure of the dual-earner households at the mean of X j1 , and is the predicted expenditure of the one-earner households at the mean of X j0 .
We made the decomposition using the expenditure structure of one-earner households as the reference; gaps therefore indicated the additional expenditure of dual-earner households relative to one-earner households. The first term on the right side in equation (1) was an estimate of the additional expenditure for dual-earner households resulting from differences in objective household characteristics such as income, demographic characteristics, family life-cycle stages, and family size. The second term was an estimate of additional expenditure for dual-earner households attributable to structural differences, such as different treatments in the tax and social security systems, private pension programs, and different demands for market goods and services.
This expenditure attributable to structure difference represented the costs of wife's working.
Specification of the variables
We conducted ordinary least square regression analysis to estimate the regression coefficients. The dependent variable is expenditure measured by $10,000 U.S. dollars. The independent variables include wife's demographic characteristics (e.g., ethnicity, education, and age), family life-cycle stage, family size, region and city size of residence, and housing tenure.
For the estimation of public and private pensions, we included the logarithm of annual gross family income. For estimating work-related expenditures, we included the logarithm of annual disposable income. Wife's age, family size, and income logarithms are continuous variables; other variables are categorical. We converted categorical variables into dummy variables, as shown in Table 1 . suggests that dual income allows many who might not otherwise do so reach middle-class or higher status. Among one-earner households, 64 percent were in the bottom two overall income quintiles; among dual-earner households, 72 percent were in the top three quintiles.
RESULTS
Differences in Income and public and pension expenditures
Working wives contribute more to the income of dual-earner households in lower quintiles. Among dual-earner households in the bottom quintile, working wives contribute, on average, 54 percent of household income; among those in the top quintile, they contribute, on average, 42 percent.
Within the bottom two quintiles, dual-earner households had a significantly higher gross income than one-earner households. In the top quintile, single-earner households had a significantly higher gross income. Accounting for tax and pension payments changes many of these differentials for disposable income. The disposable income difference between dual-earner and one-earner households is lower than that for gross income in the bottom quintile. In the second quintile, the disposable income difference between dual and single-earner household is not significant, while dual-earner households have significantly higher gross income than oneearner households. In the third and fourth quintiles, accounting for tax and pension payments show that dual-earners have less disposable income than one-earner households. For the top income quintile, dual-earner households' larger pension contributions results in an even greater difference between dual-and single-earner households in disposable income.
Across all quintiles, dual-earner households paid a higher proportion of gross income for taxes (5.26 percent compared to 1.68 percent), social security (7.76 percent compared to 5.98 percent) and private pension (2.13 percent to 1.14 percent). In the top quintile, dual-earner and one-earner households paid approximately the same proportion (about 7 percent) of gross income in tax, even though one-earner households had substantially higher gross incomes. In all quintiles, dual-earner households paid a statistically significant, greater proportion of their income for Social Security and public pensions than single-earner households did. In the bottom and top quintiles, dual-earner households paid a statistically significant, greater proportion of their income to private pension contributions than one-earner households did. Table 3 shows that, overall, dual-earner households have a higher level of consumption expenditures ($43,050) than one-earner households have ($38,630) . Because differences in consumption expenditures might also be attributable to budget constraints, i.e., disposable income, we also compare expenditures within quintile. One of the striking findings on Table 3 was that one-earner households spent more or did not spend less in some expenditure than dualearner households with a comparable level of disposable income. One-earner households have as much consumption expenditure as dual-earner households in the third and fourth quintiles, or had even higher expenditure in the second and fifth quintiles. The overall mean expenditure for dual earner households becomes higher since they are distributed more heavily in the higher income quintiles.
Differences in consumption expenditures between dual-and one-earner households
We then further examined specific consumption expenditure categories on which dualearner households spent more than one-earner households by regressing the 19 expenditure categories on a dummy variable for wife's employment status and on other control variables.
These results are presented in Table 4 . As shown in Table 4 , we find that one-earner households spent more on food at home, shelter, and utilities, whereas dual-earner households spent significantly more on household operations, transportation, and miscellaneous expenditures.
Furthermore, contrary to expectations, dual-earner households spent significantly less than oneearner households, all else equal. For the total household expenditure, the regression coefficient of the wife's full-time working dummy variable was -0.04 indicating that dual-earner households spent less than one-earner households by about $400 annually all other things being equal. operations, but the differences were statistically significant only for the first and third quintiles.
Similarly, overall differences in transportation expenditures for dual-earner and one-earner households were statistically significant only for the bottom quintile. Finally, differences in miscellaneous expenditures by household type were not statistically significant. These results suggest further investigation is needed to identify what accounts for differences in expenditures between dual-earner and single-earner households. We turn to this below.
The results of the Blinder-Oaxaca decomposition
Tables 7 through 9 decompose expenditure differentials into two parts: those due to differences in observed household characteristics and those due to different demand structure, reflecting the costs of wife's employment. Appendix tables present full regression analyses on which these tables are based.
The "Total" column on Table 7 presents the sum of tax, social security, private pension, and wife's work-related expenditures for dual-earner and one-earner households. On average, dual-earner households spent $8,929 more than one-earner households each year on these expenditures. Nearly half, or 47 percent, of the total differential is attributable to the different demands on dual-earner households. We estimate this annual cost to dual-income households to be $4225.
Social security and tax payments appeared to be the primary sources of the expenditure differential between dual-and one-earner households. Together, they constituted about twothirds of the total differential. Most of this difference was due to household characteristics. As Table 8 shows, dual-earner households paid more tax because they earned more. Nevertheless, as the bottom line of Table 7 shows, 34 percent of the gap in tax expenditures between dual-earner and one-earner households resulted from differing tax treatment of dual-earner households than of one-earner households of similar income. For Social Security payments, 59 percent of the gap between dual-earner and one-earner households was a result of different treatment of dual-earner households than of one-earner households of similar income. For private pension contributions, 68 percent of the difference was attributable to greater opportunities dual-earner households have for participating in such programs through a working wife's employee-benefit program.
Work-related expenditures for working wives constituted less than 7 percent of the total gap. Only one-third of this difference was attributable to unique demands that dual-earner households have for goods and services.
Altogether, about two-thirds of the additional costs incurred by dual-earner households are from differential treatment of such households in tax and social security policies. Only 14 percent of the additional costs is attributable to work-related expenditures dual-earner households uniquely incur. . Table 8 presents more detail on expenditure differentials attributable to household characteristics. These results suggest that dual-earner households spent more money on Social Security, private pension contributions, and wife's work-related expenditures because they had more income than one-earner households.
Gross family income, city size, and family life-cycle stages had a significant effect on the expenditure differentials attributable to the unique demands of dual-earner households (on Table   9 ). For each additional dollar of gross income, dual-earner households pay significantly more income and Social Security taxes, increasing the total costs of a wife's employment. Dual-earner households living in large metropolitan areas populations of more than four million paid significantly more tax and spent more on work-related expenditures than comparable one-earner households did. In areas with a population between 125,000 and 330,000, dual-earner households had greater expenditures for private pensions and for total costs of wife's employment. Finally, dual-earner households with children 11 or younger spent significantly more on wife's workrelated expenditures than one-earner households with such children.
SUMMARY AND CONCLUSION
In this study we used the 2003-2004 CES to assess the cost of dual income among married-couple households. We compared tax and Social Security payments, private pension contributions, and work-related household expenditures for married-couple households in which one or both spouses worked full-time. Our regression analysis of expenditure found wife's workrelated expenditures to be the expenditures in household operations, transportation, and miscellaneous other expenses. Applying the decomposition technique, we estimated how much of the differentials in tax, social security, private pension contributions, and wife's work-related expenditures were attributable to the differences in the observable household socioeconomic characteristics such as income and how much were attributable to the unique circumstances of dual-earner households. We defined the cost of dual income as the expenditure differential attributable to the unique demands of such households.
We estimated the average cost of dual income to a household is $4,225 a year. This amount constitutes about 11 percent of the average annual earnings of a wife employed fulltime.
Dual-earner households made higher tax payments and social security contributions.
Consequently, they had a lower level of disposable income than married households with one earner who made equivalent gross family income. Of the estimated annual costs of dual income, 43 percent came from the difference in Social Security and 23 percent came from the difference in tax payment between the two types of households. Work-related expenditures for working wives constituted only 15 percent of the cost.
All else equal, dual-earner households spent significantly less than one-earner households did. This contradicts common expectations that households with wives working fulltime would purchase more market goods and services to substitute for their foregone household time.
Discussions
We find that the major source of the cost of dual income comes from institutional factors (tax and social security). Whether this suggests that there is some level of economic transfer from dual-earner to one-earner households through the taxation and public pension accounts is a question for further investigation. It is possible that the greater Social Security contributions made by dual-earner households will supplement their post-retirement income. Yet, given the redistributive nature of the Social Security system, whether the future returns on public pension contribution offsets the reduction in consumption remains unanswered. Dual-earner households also save more through private pension contributions, thus delaying consumption to a later time and becoming better prepared for retirement than single-earner households of the same income.
We find the cost of dual income due to work-related expenditures is more pronounced among younger families in large cities. Considering that young families are the ones whose opportunity cost of employment may be greatest, this may reflect a different consumer market environment for dual-earner families, with higher living cost and therefore higher price levels for substitutes. The surprising convergence in consumption patterns between dual-earner households and one-earner married households may indicate that the mode of household production has changed in the United States. The increase in married women's labor force participation may have resulted in increased availability of low-cost market services that can replace household production in both dual-earner and one-earner households. The finding that households with fulltime homemakers spend as much as dual-earner households may imply that substitutionbased assessment of household production yields a smaller estimate than opportunity-cost-based assessment does (time-use-based method). Lower fertility also may also have reduced the demand for household production, and thus the opportunity cost of employment.
Our findings confirm the work of Leuthold (1981) suggesting that couples work regardless of tax disadvantages. While Leuthold looked at time allocation only for dual-earner couples, we analyzed data on both one-and two-earner households in finding that couples do not respond to taxation in labor supply decisions but that their decisions are "rather dominated by longer-run considerations such as career continuity" (Leuthold, 1981) . Personal services and other household expenses. Personal services include baby-sitting; day care, nursery school, and preschool tuition; care of the elderly, invalids and handicapped; adult day care; and domestic and other duties. Other household expenses include housekeeping services, gardening and lawn care services, coin-operated laundry and dry-cleaning (nonclothing), termite and pest control products and services, home security systems service fees, moving, storage, and freight expenses, repair of household appliances and other household equipment, repair of computer systems for home use, computer information services, reupholstering and furniture repair, rental and repair of lawn and gardening tools, and rental of other household equipment.
Transportation Gasoline and motor oil, maintenance and repairs, vehicle insurance, public transportation, vehicle rental, leases, licenses, and other charges.
Miscellaneous Safety-deposit box rental, checking account fees and other bank service charges, credit card memberships, legal fees, accounting fees, funerals, cemetery lots, union dues, occupational expenses, expenses for other properties, and finance charges other than those for mortgages and vehicles. 
Source: BLS Consumer Expenditure Survey Glossary
